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(54) [Title of the Invention] ARTICLES FOR CLEANING AND PRODUCTION 
15 METHOD THEREOF 
(57) [Abstract] 
[Object] 

Provision of an article for cleaning which is excellent not only in properties in 
adsorbing and retaining fine dust, but in collecting large dust such as crumbs of bread 

20 with the use of the depressions and projections of the nonwoven fabric and in collecting 

lint, waste pieces of fibers and hairs due to the entanglement of the nonwoven fabric 
having high degree of freedom, and the article for cleaning which hardly yields fiber 
dust or tears during cleaning performance and is less sticky to user's hands, and the 
production method thereof. 

25 [Constitution] 

An article for cleaning of the present invention comprises a network sheet and a 
nonwoven fiber aggregate formed by the entanglement of fibers of a fiber web, disposed 
on one side or both sides of the network sheet, the fibers of the nonwoven fiber 
aggregate being entangled with the network sheet in addition to the constitute fibers 1 

30 entanglement, forming a unitary body, a number of depressions and projections being 
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formed over the surface of the fiber aggregate to constitute a cleaning sheet, wherein 
drugs are disposed on the cleaning sheet in an amount of 0.1 to 500 % by weight of the 
fiber aggregate. 
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[CLAIMS] 
[Claim 1] 

An article for cleaning comprising a network sheet and a nonwoven fiber 
aggregate formed by the entanglement of fibers of a fiber web, disposed on one side or 
5 both sides of the network sheet, the fibers of the nonwoven fiber aggregate being 
entangled with the network sheet in addition to the constitute fibers' entanglement, 
forming a unitary body, a number of depressions and projections being formed over the 
surface of the fiber aggregate to constitute a cleaning sheet, wherein drugs are disposed 
on the cleaning sheet in an amount of 0.1 to 500 % by weight of the fiber aggregate. 
10 [Claim 2] 

The article for cleaning according to claim 1, wherein the network sheet is a net 
made of thermally shrinkable thermoplastic resin obtained by stretching, or a thermally 
shrinkable net woven or arranged by stretched filaments of thermoplastic resin. 
[Claim 3] 

15 The article for cleaning according to claim 1 or 2, wherein the drugs include at 

least one kind of mineral oils, synthetic oils, silicone oils and surfactants. 
[Claim 4] 

The article for cleaning according to claim 3, wherein the mineral oils and 
silicone oils have a viscosity at 25°C of 5-1000 cps. 
20 [Claim 5] 

The article for cleaning according to any one of claims 1 to 4, wherein the article 
for cleaning is attached to a tool with a handle. 
[Claim 6] 

A method for producing an article for cleaning according to claim 1 comprising 
25 the steps of disposing a fiber web on one side or both sides of a thermally shrinkable 
network sheet, entangling the constituent fibers of the fiber web and the network sheet 
or the constituent fibers of the fiber web among themselves, converting the fiber web 
into a nonwoven fiber aggregate and simultaneously integrating the fiber web with the 
network sheet into a unitary body, subjecting the integrated sheet to heat for thermal 
30 shrinkage of the network sheet to form depressions and projections over nonwoven fiber 
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aggregate, thus producing a cleaning sheet and impregnating the cleaning sheet with 
drugs before or after heating the cleaning sheet 
[Detailed Description of the Invention] 
[0001] 

5 [Field of the Industry] 

The present invention relates to an article for cleaning utilizing nonwoven 
fabric for business use or home use. 

[0002] 
[Related Art] 

10 Conventionally, many materials whose base material is nonwoven fabric have 

been presented as used for articles for cleaning. The conventional chemical duster in 
general is planar woven fabric or nonwoven fabric impregnated with oily substances. 
Because of the improved performances on dust-adsorbing property for adsorbing and 
wiping the dust on the surface to be cleaned, dust-retaining property for retaining the 

15 collected dust, and the property for preventing the damage of the surface to be cleaned, 
it has been proposed to use more flexible and bulkier nonwoven fabric as the materials 
of articles for cleaning. 
[0003] 

As the method for making nonwoven fabric as articles for cleaning bulky, 
20 Japanese Patent Laid-open Publication No. Sho 64-61546 discloses to process a general 
nonwoven fabric with post-processing such as stitching, Japanese Patent Laid-open 
Publication No. Hei 2-124122 discloses to fluff the nonwoven fabric, and Japanese 
Patent Laid-open Publication No. Hei 2-160962 and Japanese Patent Laid-open 
Publication No. Hei 2-191422 disclose to use extensible fibers or crimped fibers as the 
25 whole or a part of fibers constituting the nonwoven fabric. 
[0004] 

Japanese Patent Laid-open No. 1-164312 discloses to develop the use of bulky 
nonwoven fabric not only as articles for cleaning but as cushion materials, wrapping 
materials and top sheet materials of sanitary articles. 
30 [0005] 
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[Problems to be Solved by the Invention] 

Following is the problems of the above-described bulky nonwoven fabric. In 
the process of making a nonwoven fabric bulky by post-processing of nonwoven fabric 
or making it bulky by fluffing, a larger amount of nonwoven fabric or fiber materials 
5 should be required until the bulkiness is obtained. Therefore, once it is used as a 
cleaner with pressure, the contact surface is fixed at the surface to be cleaned, so that 
the nonwoven fabric and fibers of the inner layer which constitute apparent thickness of 
the nonwoven fiber of the cleaning article cannot touch the surface to be cleaned, thus 
resulting inefficiency in the use of the nonwoven fabric as the base material. 
10 [0006] 

According to the method of forming the bulky depressions and projections 
utilizing the shrinking or crimped properties of fiber itself, the properties of adsorbing 
and retaining the fine dust are improved, compared with ordinary planar nonwoven 
fabric, but the depressions and projections thus formed do not have enough properties to 
15 collect large-sized dust such as crumbs of bread by utilizing the depressions and 
projections of nonwoven fabric. 
[0007] 

In the case of impregnating the nonwoven fabric with oily substances, it tends 
to be sticky just like the case of ordinary planar nonwoven fabric impregnated with oily 
20 substances, thus tending to give uncomfortable feeling to the user. 
[0008] 

As for providing cushion materials using nonwoven fabric with bulkiness, the 
degree of freedom of the nonwoven fabric fibers is extremely reduced because 
bulkiness-applicable film or the like and nonwoven fabric are adhered or melted for 
25 forming a unitary body. 
[0009] 

Therefore, an object of the present invention is to provide an article for 
cleaning which exhibits an excellent performance not only in adsorbing and retaining 
• fine dust but in collecting large-sized dust such as crumbs of bread by utilizing the 
30 depressions and projections of the nonwoven fabric and collecting lint, waste pieces of 
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fibers, crumbs of bread and hairs due to the entanglement of the nonwoven fabric 
having high degree of freedom, and which hardly yields fiber dust or tears during 
cleaning performance and does not make the user's hands sticky, as well as the 
production method thereof. 
5 [0010] 

[Means for Solving the Problems] 

The present invention has achieved the object by providing an article for 
cleaning comprising a network sheet and a nonwoven fiber aggregate formed by the 
entanglement of fibers of a fiber web, disposed on one side or both sides of the network 

10 sheet, the fibers of the nonwoven fiber aggregate being entangled with the network 
sheet in addition to the constitute fibers 1 entanglement, forming a unitary body, a 
number of depressions and projections being formed over the surface of the fiber 
aggregate to constitute a cleaning sheet, wherein drugs are disposed on the cleaning 
sheet in an amount of 0. 1 to 500 % by weight of the fiber aggregate. 

15 [0011] 

In addition, the present invention also provides a method for producing an 
article for cleaning according to claim 1 comprising the steps of disposing a fiber web 
on one side or both sides of a thermally shrinkable network sheet, entangling the 
constituent fibers of the fiber web and the network sheet or the constituent fibers of the 

20 fiber web among themselves, converting the fiber web into a nonwoven fiber aggregate 
and simultaneously integrating the fiber web with the network sheet into a unitary body, 
subjecting the integrated sheet to heat for thermal shrinkage of the network sheet to 
form depressions and projections over nonwoven fiber aggregate, thus producing a 
cleaning sheet and impregnating the cleaning sheet with drugs before or after heating 

25 the cleaning sheet. 

[0012] 

In the present invention, the network sheet only shrinks and is not substantially 
provided with depressions and projections, whereas the fiber aggregate does not 
substantially shrink and is integrated with the network sheet, which constitution forms a 
30 number of depressions and projections in the fiber aggregate due to the protrusion of the 
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fiber aggregate in the network. In the present invention, the fiber aggregate refers to 
the entangled constituent fibers, and the fiber web refers to the constituent fibers in a 
state before entanglement. 
[0013] 
5 [Effect] 

The article for cleaning of the present invention comprises the network sheet and 
the nonwoven fiber aggregate formed by the entanglement of fibers of a fiber web, and 
the fibers of the nonwoven fiber aggregate are further entangled with the network sheet 
thereby forming a unitary body, followed by the shrink of the thermally shrinkable 

10 network sheet. Therefore, the constitute fibers of the nonwoven fiber aggregate are 
projected, arranged in a wave pattern and degree of freedom of the fibers increases 
thereby providing the sheet as a whole with a number of depressions and projections 
and bulkiness. As a result, it is possible to reliably collect wider range of dust by 
entangling small dust as well as rather large-sized dust such as crumbs of bread or hairs. 

15 In addition, due to the entanglement and integration with the network sheet, the sheet 
yields few fiber dusts and is hard to tear. 
[0014] 

In addition, the amount of drugs deposited on the article for cleaning of the 
present invention is defined so as to exhibit sufficient cleaning performance but not to 
20 provide sticky touch. 
[0015] 

[Embodiments] 

Embodiments of the present invention will be described in detail with reference 
to the attached drawings. Fig. 1 is a sectional view showing the overlaid condition of 

25 the network sheet and the fiber web in the earlier stage of producing the cleaning sheet 
used in the first embodiment of the present invention, Fig. 2 is a sectional view showing 
the overlaid condition of the network sheet and the fiber web in the earlier stage of 
producing the cleaning sheet used in the second embodiment of the present invention, 
Fig. 3 is a sectional view showing one example of the resulting product of the cleaning 

30 sheet shown in Fig. 1, Fig. 4 is a sectional view showing one example of the resulting 
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product of the cleaning sheet shown in Fig. 2, Fig. 5 is a schematic view showing the 
entirety of the production apparatus preferably used for producing the cleaning sheet 
shown in Fig. 4, Fig. 6 is a plan view of the net used as the network sheet, Fig. 7 is a 
plan view of the fiber web used as the network sheet, Fig. 8 is a plan view of the 
perforated film used as the network sheet, and Fig. 9 is a perspective view showing the 
condition of the cleaning sheet which is attached to a tool with a handle. 
[0016] 

The article for cleaning of the first embodiment of the present invention shown 
in Fig. 3 will be explained. In the article for cleaning of the first embodiment, the 
nonwoven fiber aggregate 12 formed by the entanglement of fibers is disposed on one 
side of the network sheet 11 (13, 14), the fibers of the fiber aggregate 12 is further 
entangled with the network sheet 11 (13, 14) forming a unitary body in addition to the 
constitute fibers' entanglement, and a number of depressions and projections 12 A, 12B 
are formed over the surface of the fiber aggregate 12 to constitute the cleaning sheet 10, 
and drugs are deposited on the cleaning sheet 10 in an amount of 0.1 to 500 % by 
weight of the fiber aggregate 12. 
[0017] 

The network sheet 11 (13, 14) refers to a wide concept including a perforated 
film having a number of perforations. For example, a net 11 shown in Fig. 6, a 
network web 13 comprising a latent crimped fiber aggregate having perforations as 
shown in Fig. 7 and a perforated film 14 having a number of perforations shown in Fig. 
8 are all inclusive. 
[0018] 

The net 11 as the network sheet is, as shown in Fig. 6, one formed in a lattice 
pattern as a whole, but the shape of the perforations formed in the network sheet 11 (13, 
14) is modifiable in various manners. For example, in the perforated film 14 shown in 
Fig. 8, the perforations may have a star shape as shown in (a), may have a circular shape 
as shown in (b), or may be the combination of the circular shape and the star shape as 
shown in (c). 
[0019] 
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In the fiber aggregate 12, as shown in Fig. 3, a portion which is not sealed to 
the network sheet 11 (13, 14) forms a projection 12 A, and a portion which is sealed to 
the network sheet 13 forms a depression 12B, thus providing the fiber aggregate 12 with 
depressed and projected surface having cushioning properties formed by a number of 
5 the projections 12A and the depressions 12B. 
[0020] 

The surface of the fiber aggregate 12 constituted by the entangled fibers 
collects fine dust attached on the surface to be cleaned between the constitute fibers 
thereof. 
10 [0021] 

The fibers constituting the fiber aggregate 12 may be selected from, for 
example, thermoplastic fibers such as polyesters, polyamides and polyolefines; 
composite fibers thereof, divided fibers thereof, and ultra thin fibers thereof produced 
by a melt blown process; semi-synthetic fibers such as acetate fibers; regenerated fibers 
15 such as cupra and rayon; natural fibers such as cotton and blends of cotton and other 
fibers. The basis weight, denier, length, cross-sectional shape, entanglement, strength 
of the fiber aggregate constituting the part of nonwoven fiber aggregate should be 
determined taking processability and cost into consideration depending on the use. 
[0022] 

20 It is preferred that the net 11 used as the network sheet be thermal shrinkable. 

When the cleaning sheet 10 is produced by using the thermally shrinkable net, a number 
of depressions and projections can be formed on the surface of the fiber aggregate due 
to the shrink of the thermally shrinkable net by the thermal treatment. The thermally 
shrinkable net is preferably a net constituted by a thermoplastic polymer for example, 

25 polyolefins such as polyethylene, polypropylene and polybutene; polyesters such as 
polyetherylene terephthalate and polybutylene terephthalate; polyamides such as nylon 
6 and nylon 66; acrylonitriles; vinyl polymers and vinylidene polymers such as 
polyvinyl chloride and polyvinylidene chloride; and modified polymers, alloys or 
mixtures thereof; the net being shrinkable in uniaxial or biaxial directions in accordance 

30 with the aimed shapes of depressions and projections, or being woven by using 
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filaments constituted by a thermoplastic polymer in at least the warp or woof. The 
thermally shrinkable net may be pertinently selected in accordance with the aimed 
shapes of depressions and projections of the cleaning sheet. 
[0023] 

The perforated film 14 used as the network sheet may be constituted by the 
above-mentioned thermoplastic polymer, shrinkable in uniaxial or biaxial directions and 
provided with perforations formed by punching. 
[0024] 

The network web 13 as the network sheet is thermally shrinkable fibers 
composed of monoolefin polymers or copolymers such as ethylene, propylene and 
butene; high-density polyethylene; low-density polyethylene; linear low-density 
polyethylene; polypropylene; ethylene-propylene copolymer; ethylene-vinylacetate 
copolymer; ester polymers or copolymers such as polyethylene terephthalate and 
polybutylene terephthalate; vinyl or vinylidene polymers or copolymers such as 
polyvinyl chloride and polyvinylidene chloride; polyamide polymers or copolymers 
such as nylon 6 and nylon 66; acrylonitrile polymers or copolymers, or a mixture 
thereof, or latent crimped fibers in which the fibers are crimped by heating or a mixture 
thereof. These fibers are integrated into a unitary body by entanglement with each 
other. 
[0025] 

The network web 13 includes a fiber aggregate sheet having a network pattern 
prepared in such a manner that a fiber web is subjected to high speed water jet or air jet 
and formed into a net-like shape by the entanglement of constituent fibers; a perforated 
fiber aggregate sheet formed by entanglement of constitute fibers and integrated into a 
unitary body and provided with perforations by punching with a specific hole diameter, 
hole pitch and hole pattern; or any other network sheets prepared by other methods as 
far as the constituent fibers are entangled with one another and integrated into a unitary 
body and by providing perforations with a specific hole diameter, hole pitch and hole 
pattern formed thereon. 
[0026] 
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In cases where the net 11 is used as the network sheet, the mesh, the fiber 
diameter, the distance between fibers, the diameter of the hole, the pitch between the 
holes and the hole patterns should be determined from the view point of the shrinkage 
of the net 11, the configuration or degree of depressions and projections 12 A, 12B 
5 formed by the shrink of the net 11, and the local entanglement with the nonwoven fiber 
aggregate. Specifically, the diameter preferably falls within the range of 20 ^im to 500 
|im, and more preferably 100 jxm to 200 |im. The distance between fibers preferably 
falls within the range of 2 mm to 30 mm, and more preferably 4 mm to 20 mm. 
[0027] 

10 In cases where the network web 13 or the perforated film 14 is used as the 

network sheet, the diameter of the perforation preferably falls within the range of 4 mm 
to 40 mm, and more preferably 8 mm to 20 mm. The pitch between the perforations 
preferably falls within the range of 2 mm to 20 mm, and more preferably 4 mm to 10 
mm. In cases where a sheet other than those described above is used as the network 

15 sheet, the hole diameter and the like can be determined in accordance with those of the 
above described network sheet. 
[0028] 

The article for cleaning of the second embodiment of the present invention 
shown in Fig. 4 will be explained. In the article for cleaning of the second 
20 embodiment, the nonwoven fiber aggregate 12 which is disposed on the both sides of 
the network sheet 11 (13, 14). The constitution is the same as the first embodiment 
except that the fiber aggregate 12 is disposed on the both sides of the network sheet 11 
(13, 14). 
[0029] 

25 In the case where the fiber aggregate is disposed on the both sides of the 

network sheet as the second embodiment, the fiber aggregate on the either side of the 
network sheet may be the same or different. By disposing the different fiber 
aggregates, e.g., ones having different constituent fibers, on the either side of the 
network sheet, it is possible to produce an article which can be used differently on the 

30 either sides of the network sheet depending on the object, or which gives different 
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texture on the either side. 
[0030] 

In the article for cleaning of present invention, drugs are deposited to the fiber 
aggregate 12 of the cleaning sheet 10 in an amount of at 0.1 to 500 % by weight (based 
5 on the weight of the fiber aggregate). The drugs include lubricant generally used for 
dry-type cleaning and detergents generally used for wet-type cleaning. 
[0031] 

The lubricant preferably contains at least one of mineral oils, synthetic oils, 
silicone oils and surfactants. 
10 [0032] 

The mineral oils include paraffin hydrocarbons, naphthenic hydrocarbons, and 
aromatic hydrocarbons. 
[0033] 

The synthetic oils include alkylbenzene oils, polyolefin oils, polyglycol oils 
15 and the like. The silicone oils include chain dimethyl polysiloxane, cyclic dimethyl 
polysiloxane, methylhydrogen polysiloxane, and various modified solicone oils. 
[0034] 

The surfactants include cationic ones, such as mono (long-chain alkyl) 
trimethylammonium salts, di (long-chain alkyl) dimethylammonium salts, and mono 

20 (long-chain alkyl) dimethylbenzylammonium salts, each having an alkyl or alkenyl 
group containing 10 to 22 carbon atoms; and nonionic ones, such as polyethylene glycol 
ethers, e.g., polyoxyethylene (6 to 35 mol) primary or secondary long-chain (C 8 - C 22) 
alkyl or alkenyl ethers and polyoxyethylene (6 to 35 mol) (Cg_ - C u ) alkyl phenyl 
ethers, polyoxyethylene polyoxypropylene block copolymers, and those of polyhydric 

25 alcohol type, e.g., glycerol fatty acid esters, sorbitan fatty acid esters, and alkyl 
glycosides. It is preferred that the surfactant contains 5% by weight or less of water so 
as to achieve effective cleaning. 
[0035] 

The mineral oils, synthetic oils ad silicone oils preferably have a viscosity of 5 
30 to 1000 cps, particularly 5 to 200 cps (at 25°C). If the viscosity is lower than 5 cps, 
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the dust-adsorbing property becomes worse. If the viscosity is higher than 1000 cps, 
the lubricant sometimes fails to spread uniformly on the fibers. In addition, friction 
coefficient to the surface to be cleaned increases, causing the damage of the surface to 
be cleaned. The mineral oils, synthetic oils ad silicone oils preferably have a surface 
5 tension of 15 to 45 dyn/cm, particularly 20 to 35 dyn/cm (at 25°C). If the surface 
tension is lower than 15 dyn/cm, the dust-adsorbing property becomes worse, and if it is 
higher than 45 dyn/cm, the lubricant sometimes fails to spread uniformly on the fibers 
constituting the nonwoven fabric. 
[0036] 

10 The lubricant is disposed on the cleaning sheet preferably in an amount of 0.1 

to 80%, more preferably 0.5 to 40%, particularly 1 to 20% based on the fiber aggregate 
for enhancing the performances on dust-adsorbing property and dust-retaining property. 
If the disposed amount is smaller than 0.1%, the lubricant fails to sufficiently increase 
the dust-adsorbing and dust-retaining performances. If the disposed amount is larger 

15 than 80%, the lubricant tends to greatly stick to hands. Due to the projections and 
depressions formed on the surface of the fiber aggregate of the article for cleaning of the 
present invention, the lubricant can be prevented from attaching to hands, even if rather 
large amount of lubricant is disposed on the fiber aggregate, providing less sticky 
feeling to the user. 

20 [0037] 

As described above, the detergent preferably contains at least one of mineral 
oils, synthetic oils, silicone oils and surfactants, but the ratio, kinds, viscosity, surface 
tension and the like should be adequately determined in accordance with the purpose of 
cleaning and kinds of the constitute fibers of the nonwoven fabric. If necessary, an 
25 antibacteria agent, a mildewproof agent and an insecticide may be further included. 
[0038] 

It is preferred that the lubricant be aqueous solution containing at least one of 
surfactants, solvents and alkali agents. 
[0039] 

30 The surfactants include nonionic, cationic, anionic and amphoteric surfactants. 
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The anionic surfactants to be used include general sulfonate type and sulfate type 
surfactants. The sulfonate type surfactants include straight-chain or branched (C 8 - 
C 22 ) alkylbenzenesulfonates, long-chain (C 8 - C^) alkylsulfonates, and long chain (C 8 - 
C 22 ) olefin sulfonates. The sulfate type surfactants include mono-long-chain (C 8 - C 22 ) 
5 alkylsulfuric ester salts, polyoxyethylene (1 to 6 mol) long chain (C g - C 22 ) alkyl ether 
sulfuric ester salts, polyoxyethylene (1 to 6 mol) C 8 - C 18 alkyl phenyl ether sulfuric 
ester salts. The cations which are counter ions of these anionic surfactants include 
alkali metal ions, such as sodium and potassium ions, and alkanolamine ions, such as 
monoethanolamine, diethanolamine and triethanolamine ions. Of the anionic 

10 surfactants, those of sulfonate type are preferred for their resistance to hydrolysis. In 
particular, long-chain or branched alkylbenzenesulfonates are preferred for their 
detergency. The amphoteric surfactants include carbobetaines, sulfobetaines and 
hydroxysulfobetaines having a C 8 - C 22 alkyl group. The nonionic surfactants and the 
cationic surfactants include those included in the above-mentioned lubricants. The 

15 solvent includes alcohols such as ethanol and isopropyl alcohol; glycols such as 
ethylene glycol and propylene glycol; and glycol ethers such as ethylene glycol 
monoethyl ether and propylene glycol monomethyl ether. The alkali includes 
alkanolamines such as monoethanolamine. If desired, the detergents can contain other 
components such as bactericides, deodorants, perfumes, and so forth. The detergent is 

20 applied to the fiber aggregate in an amount of 50 to 500%, preferably 100 to 300%, 
based on the weight of the fiber aggregate. The detergent, being present in the above 
amount, manifests an enhanced detergent action on dirt. With a smaller amount of the 
detergent than 50%, the area capable of serving for cleaning is too small. With a larger 
amount than 500%, the sheet may fail to retain the detergent, tending to drip the 

25 detergent while use. 
[0040] 

In addition to the use of the sheet for cleaning directly by hand, the sheet 
according to the present invention can be used as the article for cleaning by attaching 
the sheet to a tool with a handle. The configuration of the tool with a handle, which is 
30 not particularly limited, includes mop-type, handy-mop-type, duster-type or the like. It 
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is preferred that the cleaning portion of the tool be planar when seen macroscopically. 
Fig. 9 shows one example of the tool with handle wherein numeral reference 40 shows 
the cleaning portion. Thus, by attaching the cleaning sheet to the tool with a handle, 
places such as the gaps between the adjacent pieces of furniture and ceiling which are 
5 difficult to clean by hands can be cleaned with the cleaning sheet, enabling the cleaning 

sheet to sufficiently exhibit the excellent performance in retaining collected fine dust or 
lint, crumbs of bread and hairs. 
[0041] 

The preferred embodiments of the method for producing the article for 
10 cleaning of the present invention will be described. 
[0042] 

As shown in Figs. 1 and 2, a fiber web 12 is overlaid upon one side or both 
sides of the network sheet 11 (13, 14) which is thermally shrinkable in uniaxial or 
biaxial directions. In this state, by applying water jet, the fibers of the fiber web 12 

15 which is located on one side of the network sheet 11 (13, 14) are entangled with the 
fibers of the fiber web 12 which is located on the other side of the network sheet 1 1 (13, 
14) and the fibers of the fiber web 12 are entangled with the network sheet 11 (13, 14). 
At the same time, apart from the above entanglement, the fibers of each fiber web 12 
are caused to be entangled with one another to form a nonwoven fiber aggregate. 

20 Sequentially, in the obtained fiber aggregate the thermally shrinkable network sheet 11 

(13, 14) is subjected to the thermal shrinkable treatment simultaneously with or apart 
from the drying process to allow the constituting fibers of the nonwoven fiber aggregate 
to arrange in a wavy protrusive maimer, thus providing depressions and projections as a 
whole. 

25 [0043] 

That is, as shown in Fig. 5, fiber web 12 is continuously delivered from carding 
machines 2 1 A, 21 B for manufacturing the fiber web 12 via feeding device 22. A roll 
23 for a network sheet 11 (13, 14) is located between the carding machines 21 A and 
21B. The network sheet 11(13, 14) is delivered from the roll 23 via a feeding roll 25. 
30 [0044] 
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The fiber webs 12 are superposed upon the both sides of the network sheet 11 
(13, 14) by the feeding roll 22, and the combination of the fiber web 12 and the network 
sheet 11 (13, 14) is conveyed into a water needling unit 26. In the water needling unit 
26, the fibers of the fiber web 12 are entangled with the network sheet by the action of 
5 water jet. Also, the fiber webs 12, which are located on the both surfaces of the 
network sheet 11 (13, 14) are entangled with one another. In this manner, a sheet as 
shown in Fig. 2 is prepared. 
[0045] 

The fiber aggregates 12 and the network sheet 11 (13, 14) which have been 
10 entangled are conveyed into a heating unit 28 via nip roll 27 and subjected to heat 
treatment in the heating unit 28 for drying and thermally shrinking. As shown in Fig. 
4 as one example, the network sheet 11 (13, 14) is thermally shrunk by the heat 
treatment to form projections 12A and depressions 12B on the nonwoven fiber 
aggregate 12 entangled with the network sheet 11 (13, 14). In the heating process by 
15 the heating unit 28, an adequate temperature and time are selected for treating the 
unitary body comprising the nonwoven fiber aggregate 12 and the thermally shrinkable 
network sheet 11 (13, 14). Those conditions, which vary depending on the thermally 
shrinkable network sheet 11 (13, 14), may be determined so as to result in the shrinkage 
rate for obtaining required projection and depression configuration. In the case where 
20 the sheet of continuous non-cut sheet is shrunk in the machine direction, the speed 
difference between the inlet side and the outlet side of the heating unit is important. If 
the tensile strength is greater than the shrinkage stress, the speed ratio between the inlet 
and outlet sides is preferably close to the required shrinkage rate. 
[0046] 

25 The method for disposing the drugs on the cleaning sheet is not particularly 

limited. For example, as shown in Fig. 5, it is provided by a spray apparatus 31 
interposed between the nip rolls 29 and the winder 30. Whether the drugs are applied 
before or after the thermal treatment of the fiber aggregate and the network sheet is 
pertinently determined depending on the kinds of drugs. 

30 [0047] 
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In the case that the cleaning sheet is continuous sheet, it may be wound in roll, 
or sequentially cut in a necessary length followed by folding and wrapping the sheet 
thus cut 
[0048] 

5 Having been provided with drugs, the article for cleaning is wound around a 

winder 30 via the nip rolls 29. 
[0049] 

Where the fiber web 12 is overlaid at one side of the network sheet 11 (13, 14) 
as shown in Fig. 1, and portions which are not sealed to the network sheet 11 (13, 14) 

10 form projections 12 A, the projections 12A are formed not only on one side of the 
network sheet 11 (13, 14) as shown in Fig. 3, but also on the both sides of the network 
sheet 11 (13, 14) at random in general, thus forming the projections and depressions 
overall. Where the fiber web 12 is overlaid at the both sides of the network sheet 11 
(13, 14) as shown in Fig. 2, and the constituent fibers of the fiber aggregates disposed 

15 on the both sides of the network sheet 11 (13, 14) are entangled in the portions which 
are not sealed to the network sheet 11 (13, 14), the projected portions 12A on the both 
sides of the network sheet 11(13, 14) shown in Fig. 4 are integrated into a unitary body, 
thus forming projections 12A on the either side of the sheet. As a result, the 
projections 12A are formed on the both sides of the network sheet 11 (13, 14) at random. 

20 These cases are also included in the embodiments of the present invention. 
[0050] 

In the cases of using a perforated film as the network sheet, and of using a net 
made of thick filaments or a net having small perforations, the fiber aggregates existing 
on the top and back surfaces of the net are strongly entangled with one another through 

25 perforations, and the fibers on the film or fibers in a lattice pattern do not tend to 
entangle with the perforated film or the net Accordingly, as is different from the 
above-described case, the depressions and projections are formed by the protrusion of 
the fibers on the film or on the lattice pattern. Particularly, when the fiber webs are 
overlaid on the both sides of the net used as a network sheet, the fibers are strongly 

30 entangled with one another through the perforations of the net, tending to form 
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depressions. 
[0051] 

The article for cleaning of the present invention will be described in 
accordance with the specific examples. 
5 (Example Product 1) 

Polyester fiber web having a basis weight of 10 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 3 layers (30 g/m 2 ) (not shown in the 
figures). A biaxially shrinkable polypropylene net (mesh: 5, fiber diameter: 0.2 mm) 

10 was employed as the network sheet. Two fiber webs were overlaid on the upper and 
lower sides of the net, respectively, and the resulting combination was subjected to a 
water needling process to entangle the fiber webs and the net. The water pressure of 
the water needling process was 40 kg/cm 2 , the nozzle pitch was 1.6 mm and the speed 
was 5m/min. Sequentially, the combination was subjected to the heat treatment with 

15 the hot air of 130° C for 50 seconds so that the net was shrunk and simultaneously 
dried, followed by spraying drugs (viscosity: 125 cps, surface tension: 30 dyn/cm) 
consisting of 95% of liquid paraffin and 5% of nonionic surfactant [polyoxyethylene 
(average mol number: 3.3) (C 12 -C 13 ) alkyl ether] in a ratio of 5 % based on the fiber 
weight (the weight of the fiber aggregate), to thereby obtain Example Product 1 having 

20 an area shrinkage coefficient of 10% in which depressions and projections are formed 
over the surface. 
[0052] 

(Example Product 2) 

Fiber web having a basis weight of 10 g/m 2 was prepared by a conventional 

25 carding machine by using the kneaded mixture of 6 parts of polyester fiber having 51 
mm in length and 1.5 denier in diameter and 4 parts of rayon fiber having 51 mm in 
length and 3 denier in diameter. The fiber web was lapped in 5 layers (basis weight 50 
g/m 2 ) (not shown in the figures). A biaxially shrinkable polypropylene net (mesh: 5, 
fiber diameter: 0.2 mm) was employed as the network sheet. The fiber web was 

30 overlaid on the upper side of the net, and the resulting combination was subjected to a 
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water needling process to entangle the fiber webs and the net. The water pressure of 
the water needling process was 40 kg/cm 2 , the nozzle pitch was 1.6 mm and the speed 
was 5m/min. The fiber aggregate thus obtained was dried followed by applying 
silicone (Toray Silicone SM 5571) in an amount of 10% by weight based on the fiber 
weight (weight of the fiber aggregate) by gravure coating. Sequentially, the resulting 
fiber aggregate was subjected to the heat treatment with the hot air of 130° C for 60 
seconds for shrinking the net to thereby obtain Example Product 2 having an area 
shrinkage coefficient of 25% in which depressions and projections are formed over the 
surface. 
[0053] 

(Example Product 3) 

Fiber web having a basis weight of 10 g/m 2 was prepared by a conventional 
carding machine by using the kneaded mixture of 5 parts of polyester fiber having 51 
mm in length and 1.5 denier in diameter and 5 parts of rayon fiber having 51 mm in 
length and 1.5 denier in diameter. The fiber web was lapped in 2 layers (basis weight 
20 g/m 2 ) (not shown in the figures). A biaxially shrinkable polypropylene net (mesh: 5, 
fiber diameter: 0.2 mm) was employed as the network sheet. Two fiber webs were 
overlaid on the upper and lower sides of the net, respectively, and the resulting 
combination was subjected to a water needling process to entangle the fiber webs and 
the net. The water pressure of the water needling process was 40 kg/cm 2 , the nozzle 
pitch was 1.6 mm and the speed was 5m/min. Sequentially, the resulting fiber 
aggregate was subjected to the heat treatment with the hot air of 145° C for 30 seconds 
so that the net was shrunk and simultaneously dried, followed by spraying drugs 
comprising aqueous solution containing 0.5% of nonionic surfactant [polyoxyethylene 
(average mol number: 5) (C 12 -C 13 ) alkyl ether], 5% of ethanol and 5% of 
propyleneglycolmonomethylether, in a ratio of 120 % based on the fiber weight (the 
weight of the fiber aggregate), to thereby obtain Example Product 3 having an area 
shrinkage coefficient of 15% in which depressions and projections were formed over the 
surface. 
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[0054] 

(Comparative Product 1) 

The same procedures as in the production of Example Product 1 were repeated 
except the shrinkage process to thereby produce Comparative Product 1 which was not 
5 provided with depressions and projections on the surface. 
[0055] 

(Comparative Product 2) 

The same procedures as in the production of Example Product 1 were repeated 
except the application of drugs to thereby produce Comparative Product 2. 

10 [0056] 

(Comparative Product 3) 

Polyester fiber web having a basis weight of 10 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 7 layers (70 g/m 2 ) (not shown in the 

15 figures) and subjected to a water needling to entangle the fiber webs. The water 
pressure of the water needling process was 40 kg/cm 2 , the nozzle pitch was 1.6 mm and 
the speed was 5m/min. Sequentially, the same drugs as used for Example Product 1 
was sprayed to the resulting fiber aggregate to thereby obtain Comparative Product 3. 
[0057] 

20 (Comparative Example 4) 

Polyester fiber web having a basis weight of 10 g/m 2 was prepared by a 
conventional carding machine. The polyester fiber was 51 mm in length and 1.5 
denier in diameter. The fiber web was lapped in 5 layers (basis weight 50 g/m 2 ) (not 
shown in the figures) and subjected to a water needling to entangle the fiber webs. 

25 The water pressure of the water needling process was 40 kg/cm 2 , the nozzle pitch was 
600/m and the speed was 5m/min. Sequentially, the same drugs as used for Example 
Product 1 was sprayed to the resulting fiber aggregate, followed by stitching rubber 
cotton yam (manufactured by Kabushiki Kaisha Ushida) on four points in MD by 
sewing machine at an extension rate of 125% to thereby obtain a sheet with gathers 

30 having an extension rate of 25% as Comparative Product 4. 

20 



[0058] 

(Comparative Product 5) 

In the production of Comparative Product 3, polypropylene crimped fiber of 5 1 
mm in length and 1.5 denier in diameter was used as the material of the fiber web to 
5 thereby produce Comparative Product 5. 
[0059] 

(Comparative Product 6) 

Thermally shrinkable polypropylene film having no perforations was thermally 
fused in partial to one side of Comparative Product 3 by ultrasonic. Sequentially, the 
10 combination was subjected to the heat treatment with the hot air of 110° C for 30 
seconds to thereby obtain Comparative Product 6 having an area shrinkage coefficient 
of 10% in which depressions and projections were formed over the surface. 
[0060] 

The following evaluation was conducted in connection with the Example 
15 Products and Comparative Products. Table 1 shows the results. 
[0061] 

1. Dust Collecting Performance 

1 g of 7 kinds of test dust (JIS Z8901) having a composition similar to sand 
dust was uniformly scattered on the soil of 30 x 30 cm. Example Products and 
20 Comparative Products were each attached and fixed to a piece of sponge of 7 x 11 cm 
and subjected to 10 double wiping. Then, the amount of the dust adsorbed by each 
Example Product and Comparative Product was evaluated as the adsorbed amount. 
[0062] 

In addition, the sponge was dropped from the height of 30 cm 10 times with 
25 the sides of Example and Comparative Products facing down, thus removing the extra 
dust from the Products. Then, the amount of the dust retained in each Example 
Product and Comparative Product was evaluated as the retaining amount. 
[0063] 

2. Hair collecting Performance 

30 10 straight human hairs of about 10 cm long were scattered without overlying. 
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Example Products and Comparative Products were each attached and fixed to a piece of 
sponge of 7 x 11 cm and subjected to 3 double wiping on the scattered hairs. Then, 
organoleptic evaluation was conducted with respect to the degree of easiness to collect 
the hairs and difficulty to drop the collected hairs. 
[0064] 

The organoleptic evaluation was in accordance with the following standards. 
T: Surely collecting 8 to 10 hairs, and hardly dropping the collected ones. 
O: Surely collecting 8 to 10 hairs, but sometimes dropping the collected 
ones. 

A: Collecting 5 to 7 hairs, but tending to drop the collected ones. 
X : Collecting not more than 5 hairs. 

[0065] 

3. Crumbs Collecting Performance 

1 g of crumbs of bread (Nisshin Seifun Kabushiki Kaisha, Soft Crumbs) were 
scattered on an area of 30 x 30 cm. Example Products and Comparative Products were 
each attached and fixed to a piece of sponge of 7 x 11 cm and subjected to 3 double 
wiping on the scattered crumbs. Then, organoleptic evaluation was conducted with 
respect to the degree of easiness to collect the crumbs and difficulty to drop the 
collected crumbs. 
[0066] 

The organoleptic evaluation was in accordance to the following standards. 
T: Collecting almost all crumbs, and hardly dropping the collected ones. 
O: Collecting most crumbs, but sometimes dropping the collected ones. 
A: Collecting a part of crumbs, but tending to drop the collected ones. 
X : Hardly collecting crumbs. 

[0067] 

4. Utilizability of Nonwoven Fabric 

1 g of 7 kinds of test dust (JIS Z8901) having a composition similar to sand 
dust were uniformly scattered on an area of 30 x 30 cm. Example Products and 
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Comparative Products were each attached and fixed to a piece of sponge of 7 x 11 cm 
and subjected to 10 double wiping. Then, the: soiled degree of the surface of the 
articles for cleaning was evaluated with eyes. 
[0068] 

The evaluation with eyes was in accordance with the following standards. 

O: Almost entire area of the article for cleaning is dirty. 

A: More than 50% of the area of the article for cleaning is dirty. 

X ; Less than 50% of the area of the article for cleaning is dirty. 

[0069] 

5. Stickiness 

Organoleptic evaluation was conducted with respect to the stickiness when 
Example Products and Comparative Products were touched by hands. 
[0070] 

The organoleptic evaluation was in accordance to the following standards. 
O: Hardly Feeling sticky 
A: Feeling sticky a little. 



X : Feeling sticky very much. 

[0071] 
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As seen from Table 1, the articles for cleaning of Example Products exhibit 
preferable results on all the items of the dust-adsorbing amount, dust-retaining amount, 
hair collecting performance, crumbs collecting performance, utilizability of nonwoven 
5 fabric and stickiness. In contrast, the articles for cleaning of Comparative Products are 

inferior in the dust-adsorbing amount and dust-retaining amount, thus showing that even 
if some of the evaluations are preferable, others do not met. 
[0073] 

Namely, the Example Products exhibit advantageous effects such as excellent 
10 dust-adsorbing and dust-retaining properties, excellent performance in collecting large- 
sized dust such as hairs and crumbs of bread, giving less stickiness to hands. 
[0074] 

The present invention is not limited to the specific example mentioned above, 
but modifiable in various manner within the scope of the present invention. 
15 [0075] 

For example, in connection with the disposing drugs on the cleaning sheet, the 
cleaning sheet may be impregnated into drugs. 

[0076] 

20 [Effect of the Invention] 

The article for cleaning of the present invention is excellent not only in 
properties in adsorbing and retaining fine dust, but in collecting large dust such as 
crumbs with the use of the depressions and projections of the nonwoven fabric and in 
collecting lint and hairs due to the entanglement of the nonwoven fabric having high 

25 degree of freedom, and the article for cleaning of the present invention hardly yields 
fiber dust or breaks during cleaning performance and hardly makes the user's hands 
sticky. 
[0077] 

According to the production method of the present invention, the above- 
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mentioned article for cleaning can be preferably produced. 
[Brief Explanation of Drawings] 
[Fig. 1] 

Fig. 1 is a sectional view showing the overlaid condition of the network sheet 
and the fiber web in the earlier stage of producing the cleaning sheet used in the first 
embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a sectional view showing the overlaid condition of the network sheet 
and the fiber web in the earlier stage of producing the cleaning sheet used in the second 
embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a sectional view showing one example of the resulting products of the 
cleaning sheet shown in Fig. 1 . 
[Fig. 4] 

Fig. 4 is a sectional view showing one example of the resulting products of the 
cleaning sheet shown in Fig. 2. 
[Fig. 5] 

Fig. 5 is a schematic view showing the entirety of the production apparatus 
preferably used for producing the cleaning sheet shown in Fig. 4. 
[Fig. 6] 

Fig. 6 is a plan view of the net used as the network sheet. 

[Fig. 7] 

Fig. 7 is a plan view of the fiber web used as the network sheet. 

[Fig. 8] 

Fig. 8 is a plan view of the perforated film used as the network sheet. 

[Fig. 9] 

Fig. 9 is a perspective view showing the condition of the cleaning sheet which 
is attached to a tool with a handle. 
[Explanation of Numeral References] 
10 Cleaning sheet 
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11(13,14) Network sheet 
12 Fiber aggregate (or fiber web) 
12A Projection 
12B Depression 
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jury ni/ i^©#flrr;b:3-/i£»aspf 

r& jjBmst&ott. mtzmmiizft^ t-#>\zi&n 

[0 0 3 5] ±£5MM& ±M&£ffimtf±mi' U n - 
>$*©JJSg (2 5TJ) l±. 5~1 0 0 Ocps 
<, 5~2 0 Ocps ttf&Zifrt.l'W 5cps .fcy^fc^ 
il *X h<D©irf£#JS<, 10 0 Ocps «fc y 

5„ ^d535# (2 5TC) l±, 1 5~4 5dyn /cn*W* 20 
L<, WC#*L<I42 0~3 5dyn /cbT&S. 1 5 
dyn /ci*U^V^^h®«ail5aW<» 4 5dyn 
/an«fc y *SV*fc*1^**^*imtK^I=Jtf^ 

[0 0 3 6] ±Mtm&£<DiBS$m3^ fflmtk&tiWS. 
mzMhTO. 1~8 0%, *?3§;L<tt0. 5-40 
%, 4^lC0*L<ttl~2O%i:-r5CD*^<, i®« 

8 0%J:y:*g<fc5fc#'vtf>'<fco£J&#^ : l, 

to 03 7] gmft&ii. ±&Ltz*$iz. mm. 
[0 0 3 8] x, jaawwwfci/ctt. « 

[0 0 3 9] ±filfifi?SlSWfcbTtt. #-f*:/*. IS 
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>**rai?sis«:i/n*. mx\t&m7ju*ju (c 

8 ~C22) ^>-tf>X^/*>BKlL JMRT^/*^/ (Cs 
-C22) **W-l/:7-f > (Cs ~C22> 

JMfiBBSffiMiil/Ttt. JMH^yT^/b (C 8 ~ 

C22) 55®?X^;WS, #y*^f5/X*-l/> (1~6=E 
)l) £M7Jl*rJl (Cs ~C22) X-f;i«[X^ 

itfy^s/x^i^ (i~6^;i/) t;i/^ (c 8 
~Ci8) 7x=JbX— T-;i/85Stx^-r-n^^*>s. z. 
ft &Pfc-f *>3MBHSi«llCD*r-f LT©l»>f 

tx. ^-hy^ a, *ycrA^t®rAo*»yAiw*>, *e 
jx.$ ;-;v7<y. yi^;-;i/7*x h y x* y 

5!!i:LTl±, ^»8~2 2<7)r;i/^^S:>t-tS* < n/ 

tf±KI»-f*>3MWII?SlBWi:LTtt. ±iffl®Rl^c 

JWfcbTJ*. x.*S-M -iVrtuKJ -Jm&7)\>i 
xrf-X/yffri-M 7uxuyyv=i-)i*$ 
<D!fV n-)im, l/>Wl/3-w;xf;i/x-f 
M zfn\zuy>fV=i-j)rE; t)1&<dW 
3-;i/X-x;L^*W6.*u X, ±M7)ViJVmtL 
Tlx. ^ y x# y -;i/T ^ y^(D7M J -)^7 $. >^ 

5 0~5 0 0% ^?*b<ttl 0 0~3 0 0%tfS0> 

x. 5 0 0 %&m*.& t,ttm*K.i/- hmzm&Lg*i 

[0040] Mic *fmfr*>*&mt§H*<>-h& t/ 
-h&iffl^Sr^oTg^uTtfff-rsfifitc meat 

©^4 oii-e®?«fgisr*fe6. z.©«fce>tc, meat 
®*tt*t:a^mi*m^ffizm;mRi'- mzt 



g 

too4i] *m}\zfrfrzmffim%o&<DW!kij 

[0 04 2] miJkXmZl^-t*^* 1MX\*2$6 

x\-mmzm&*-f 1 2 ht=&* amzt *m 

:{KS/-bll (13, 14) (DftWWlZ&ZtmV*-? 

tmv*7i zoMmtmvtiy- b 1 1 (13. 14) 

ttttCE>IIHKS>- M 1 (13, 14) 

tic J;*;. S^^OIS^^O^I^®^?:^^ 

[0 04 3] IP*>, H5lC^-tJ:e>lC |Wttfx;7l.2 
5. — *- H»2 1 A, 2 1 B«D|B&CttlMK5/- b 

11 (13, 14) <z>n-;i/2 3#g2^3*u a-;i/2 

3®HyBJUn-^2 5*»6»RS/-M 1 (13, 1 20 
4) #8&»JifJSftS. 
[0 04 4] *LT, SWK5/-M 1 (13, 14) © 

Tsntcjjan y m u o -/i/ 2 2 ic-c, natd :/ 1 2 # 

Mfe^fcSft. 9*-*--- FU>^«2 6/sMA 
StvS. $?xyb#ttEK:J:y. IWt^x^l 2 

CDKWIftlBRS/- b fc*#£3l£&tHlffiK2/- Ml(l 

3, 14) (Dmwiz&zwmv^zfi 2n±*M&ts 

[0 0 4 5] &£&©J&*llil£#l 22K8PHfr>- b 1 
1 (13, 14) li, -y7n-fls2 1*:m-oT. 30 
&l«8^S-frSfe«)©Mfi^iS2 8lCfiAStlT^«t 

14) tmtmu -«i:uth4cswj:^»c es^ 

S/-bll (13, 14) fO^Lfc^fWPK©!®^ 
£#1 2 tcert^SP 1 2Afc|HFRflJl 2B«R«-*. *H 

1 2 fc»6D»ttCDl»K&'- b 1 1 (13, 14) ftH* 

it^tz*>oxzmi&mm'i$ffiT'#m-t&. -e*ie><z«fe 

fltt. 8&Wt£©lg^>- b 1 1 (13, 14) JCfco 
fi&T'tt, KS/- b®aSft*rtB=W*S**IB»Ctt. *® 

s. apfe, JWoi^*y%»9ii»^w*ev«*tt. ttft 

[0 0 4 6] amftlMIIMS/- blcffi^S-frS^Si: u 

tii, Rss3ns=b©T*iiJfcvN^, est 5 

icgvf .fc-Mc, :iy^a-/i>2 9i:i7-f:/# , 3 0fca>HB 

iciea*ifc^i/-ifiB3 ifc«fcoT^sns„ wm 50 



5-192285 

10 

<Dnmt. *v>m&o>mmzz. vmm&&RzfMvty 
- bffl«MDa»cff^*>. «««^3>w«e»*s 

[0 0 4 7] IWSfflS/- b*«BKS/- b*KH©t§£l£, 

[0 0 4 8] ^RH^^®5fiS4*iai4, -^^"D-;b2 
9 Sr^-LT, «74 2>*- 3 0 K##I&e>*iS. 
[0 04 9] ft mio^\fce>tCj®tte/-bl 1 (1 

3, 14) (Dftwizms&3.zri 2*mmist-m&iz& 

V*T, I8«i/- b 1 1 (13, 14) 

2AfcLTjg«an*iBs. Cfffcgpi 2a#hs 

CD«ke>ld®KS/-b 1 1 (1 3, 14) toJifffiZOfrm 
Jft3ftS«£®»&e»r.. tfi^SP 1 2 AtfKftS/- b 1 
1 (13, 14) ©MSlc^^'.MCT&SSft. ±tfci: 

bTHiQif*^a*v*aHrt>HR»tc»y, mmz. 

H2iaoVrj:-5KlH!RS/-bl 1 (13, 14) ©IS® 

IcmHtfx^l 2 fcSUiLfcS^cfcvvCfc, 

b 1 1 (13, 14) tifdS^^WS© 

nwwfcwiwKj/- b 1 1 (13, 14) ho>im&® 

1 (13, 14) OWHBCffiTV^*ia«flJ12AH±«5 

-fthfcoT&i/- b©V^n*>©ffiWlCiQ^ffl51 2 A 

jW»asjhA£fcfcfcy, hkk$>-m 1 (13, 1 

4) 0Mffiiz<? y #Mz&m> 1 2 Atm&Z *w ^ 
[oo5o] iBs^e/-bfcLT, wsn^m-r^y 

^©«8i*^BS7L7-f ;i/Afesv^i*y b^al^L^c<^^ 

fg^LT^S-BrS^lCli, *y b©JL&&A/e*8*t 
»?x^©l8^±*^<l&^-t-Sfe«)IHa5S:^U^-t 

[0 0 5 1] SIIC Aflffijg60llC&5ViT. 

QfelfeAl) JKUx^>nJSail. 5f--^ 5 1mm 
fcfflV^T. ^©*- KTttl 0 g/m2 ©Jigffi^x 
^fcJSBftU -f©«6Nl^x^S:3M (3 0g/m2 ) \z 
5vVyy (EKr&-f) U b t LT jK'J zf u 

bfU>®2|WKttt«*vb (5^'v2/3./ifi^0. 2 
mm) fe*nWCailWl^x^«:±TJiKSt)ibfc«. 9 

KU>^T'«^S-ttfe. -€-©BR, 
-n-KV>yii, *BE4 0kg/can2 , JXJb\±v=f- 
1. 6mm, j^S5m/min TNfofc. ^©Ife. 1 3 0"C 



I 



(7) 

11 

(¥*3tf*ire;i®:3. 3) y;i/=*;i/ (Ci2~ 
C13) x— f-;i/] 5%fc^e>J&S^I OKiKl 2 5cps 
. mM&l3 Odyn /cm) ^iltt ($§!&m£#0> 
MS) {CMbT5%CDS3^T'##U BHMfl^Stfl 0 

[0052] 3j<yx^-r;HIS*tl. 5^x 

5 lmmfcegfli:. iz-axsgjia-?— -;i/5 lmm 10 

i o g/ m 2 <Dwmv3.7&&&.u ^vxrnv*?*. 

5jg WM5 0g/m2 ) {C5ytf>^ »f) 
>yh (5*<sr2/:i/lt&0. 2 mm) fcTMlCgtSKItf X 

^&±MfcfiM uf:«, o *- * -x- k y > trms 

kg/cm2 , ;^>yf 1. 6mm. j&K5m/min T?fT 
J:US/U3-> dl/J/Vn->SM5 5 7 1) 20 

as 0Bei«ji£#<z>*s) tcati/r i o%©fu^T*#^ 
Lfc. i 3 0TC©8«c«fc y 6 o^mmmt 

SZLfclCky, *y b&J^3i£TraJKJ^#2 5% 

[0053] @m§h3) 7XVx.XTJl4$mi. 5-?- 
-;K 5 lmm&5SI$£, l/-3>fl£*ft 1 . 5 -;k 
5 1iom£5&t£iI$L;fe:t>©&JSV*T, K 
T*SPSl0g/m2 ©HBStfx^fcJISfifcU ^©USStf 
x^£2jf 01*2 0 g/m? ) IC^y^^ (H5r& 

•f) u *g^>-hi:LTJj<y^'nfcru><D2|«jRiiai-t 30 

S*yh (5^«yi/n/*IS0. 2mm) fctttSIJIlCgai 

*JE4 0kg/cm2, yXB/tfyfl. 6mm, 3$g5m/ 
min T"f?ofe. 1 4 5"C©g&iUC«fcy, 3 0f$ 

^^i/-K:j:»;#>f^->ttiraBSiHRi wy* 
^ri/x-^u> ffltfitfjflireJHRs) t;i/=^;i/ (Ci2~c 
13 ) x— o. 5% x*;-;b5%;&tf:/nbfi/ 
^yyn-^y^^x-^s^t^tiJMSR^&a 40 
zm&mmM wmm&#<DmM) kmlxi 2 0 

[0054] oas&i) ^fisicfi^T, Jimrs 
aiti^Ki^Lfc. 

[0055] ttfcg&B2) JB&RlCfeWt, ^rU®# 
2 1 h BSBCfW bfe. 50 
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[005 6] Obtt&S) #yx;wi4Wti. 55=- 
-/k 5 lBtfflv^T. ma©*- KT'SPSI 0 g/m 
2 ©WltfxT/SjRlfcU *©$&£? x^& 7 Jg (7 0 
g/ m 2 ) iz^y^yy (EHrtir-T) U *-x 

-Ky>5 r Ts»^a*fc. 9 *-*-x-h*y 

i/fl*. #E4 0kg/cm2 . 6mm. jg 

£5m/min T-fTofe. X^U-lCfcyHfi&S, 

[0057] obna4) jKyx^-r/nwti. 5-rx 

-;K 5 lmmfc^Wt. fi8S©#- KT'SFSl 0 g/m 

2 ©iwi^x^ftjRttu *0D«eai^x^s:5M ms. 

5 0g/m2 ) K^vVZ/tr ®tf) U * 
-x-Ky^^Ti^S-frfe. *-x- 
Ky *ffi4 0kg/on2 , j XfrMv* 6 0 0* 
/m. Sgg5m/min Tffofc. SitiS6«^^#lC^^l/ 
-T'HJgSl tra«£^&tt#bfc : b©&:lfc**> 

6 ( W) Vistm 2 5%T'SSn*l^{C4 
*m^^>T*i|iV>#WSZ:tlC«I:oTlRil»2 5%<7)0- 

[0058] ot)Sba5) jt«a&3(cfev^. tmv^ 
•faimtLTPP wvzfuvuy) mmmi. 5 

^X-;i/. 5 1 mm$:m\,^i)<Z>ZtiM& 5 Lfe. 
[0 0 5 9] 0ttKS6) tfci&P 0 3O^rffifCBI7LS:^L 

«CJ:oTai^K«MttHiL«), -fO^. 1 1 0X:<D 

%m,iz& y 3 05f$fs&^i-a3i:icj: y. 
*u o%c«aif»cigi!!ifc^r*jt!iM&6&«fc. 

[0 0 6 0] ±MUfc£^£J£8^fc©*tt#Mco 
l] ICaVt. 

[0 0 6 1] l. jfehMMtt 

3 0X30 od©^S fC±, ©{23 y ©^iciav 

^ h m (JIS Z8901 ) & 1 gti§-lZ£%, 7X11 

fftrcHjfeu i o^Lt±ia«^ii6aatxifc«a&tc 

Oft Lfefx h<Z)S?:i55«fSi: bfe. 

[0 0 6 2] JIIC, JJBXJfo/S?IC«yf«tofc*jBfc« 
ilJt«^®^®&TlCLTli?S 3 Ocm*^ 1 OELhifiX 

[0 0 6 3] 2. m>^mmm 
A&mi ocm< e>v>& i o^eicM*ce>jfcv>j:e>ic»?ff 

U 7X11 C3D<D^# 3 (D^^> ^(c±iE§HJ&ai:Jt 

ttafc»yf5ftfTH3febfc%»©ft*«)±tc3ffii[a-tt. 
fe. 

[oo6 4] *tiii^G> i ^sm^T©MyT*fes. 
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o : ^&i o~&ttvmizM&t>\ mo 

A : l^g 7 ~ 5 #£3t.&#, IRo tdgp&i\mh LB 

x :^&fc5#£JLtJRe>fcv\ 
[0 0 6 5] 3. SfXtTOMB 

3 0x3 0od<3diksic /ixt (R?f$®& (80 

1 g&fW&U 7X1 laa<D*&&<D*tf> 

[0 0 6 6] -gtgfiwo^j^^iiietT^iiyT-fes. 

O : ^UWXftW*. JH-o forty 

too6 7] 4. *m><Dim%im& 
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* 3 0 X 3 OcmCDJfcSlCifc. 8W3z: »J atfHOC&^KlUg 
H 7S (JIS Z8901 ) fc 1 7X11 

[0 0 6 8] B^FfiS©«^^l^T«)ii»JT*feS. 
TV><5. 

A : ^§&&©^TCD®T?teJ&V^ 5 0%Rh<Z> 
10 TOWSftTHS. 

X : »8fflifea©5 0%^©®g*^tlTV%S. 
[0 0 6 9] 5. ^feo^ffi 

[0 0 7 0] tlMfiOlKlSSm^T^a 'J 

A : ■S^fcogfciif&S. 
X : 

[007 1] 
20 [311] 





ft («> 


ft (8) 


9&e. 


'0<T 
ttttt> 


mm 




tt 

A 


1 


0.8 0 


0.3 2 
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2 


0.8 4 


0.4 0 
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8 


ass 


0.6 0 
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@ 
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o 


it 
« 
A 


1 


a64 


0.2 4 


o 


X 


o 


X 


2 


a4o 


0.1 5 


X 


A 


o 


O 


3 


0.6 0 


0.2 2 


O 


X 


o 


X 


4 


ae9 


0.2 0 


O 


A 


X 


A 




5 


aeo 


0.2 4 


X 


X 


o 


X 


6 


a68 


0.2 2 


A 


X 


A 


A 



[0 0 7 2] Qsi] j^&m&^j:^^ 3f^afea(c 
s> nxim 5R(®^©^ftj 



[0 0 7 3] ap^, *%khicj:4"U£ ra. fi^ffic 
[0074] ^mitJMLt-msmizm&^ti&^t. 

[0 0 7 5] «*.«. tW»«S/- MC*ff 



(9) 



15 



[0 0 7 6] 

o&tttgO&v^ 10 

[0 0 7 7] JSIC *|§^(D^iiMfeS®SSi^6{C<k 

tut jjB^«44^&#»dffi6*s zttfT-z 

[02] 02 tt, *^0*2ftttM^v*e>ft«;fSll 

&*fc£*>itfc^£jSt-J&rE0T*&5o 
[03] 03I4, 0 l {c^^lfJSM^- h©^fi&S©- 20 
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[04] 04 EI 2 tCjSIUHfM i/- hCD^? n 0- 
0!|0>#t®0T-&5. 
[05] 05Hu H4CS%*a»ffl^-h«:J8art-6lB 

[06] 061*, S^^-h£LTJS^e>*i,£*y 
¥®0"t*&5. 

[07] 07tt, mVtis-hULTfB^tlZfflftV* 
?WB50"e&5. 

[08] 0814, mfcis-hilLTm^tlZmiLy-l 
;i/A®3p6B0T*feS. 

[09] 0914, MIMiS/— hfc«!f<tf£atA(CJRllftt't 

10 «Wffl2/-h 

11 (13, 14) HRf-h 

l 2 $SSt£il=j# CXttHdltfx?) 

12A torf^eu 

1 2 b mm 



[0i] 



[02] 



[03] 



to 



r 77<73,W) 



72 7mW3/ 



70 




70 

224 724 / 




77 03,*fl 



[04] 



725 724 224 



70 



/ J? 




[09] 



[05] 





